Effects of medium-chain fatty acids on intracellular calcium levels and the cytoskeleton in human intestinal (Caco-2) cell monolayers.
The effects of medium-chain fatty acids (MCFA) on intracellular calcium (Ca2+) levels and actin filaments in the Caco-2 monolayer were investigated. A site-dependent increase in intracellular Ca2+ levels caused by decanoic acid (C10) at 13 mM was observed by confocal laser scanning microscopy. The area in which the intracellular Ca2+ levels was increased was measured by image analysis, and increased to 11% of the total area of the monolayer within 1 minute. This was maintained for 5 minutes, and decreased thereafter. The other MCFAs did not significantly increase the intracellular Ca2+ levels. Obvious morphological changes of actin filaments were induced by only C10 among C8-C14. The area in which actin filaments were depleted was also quantified, and the increase in area became significant after 40 minutes. The area of the actin-depleted spot corresponded to the area occupied by 5 to 10 cells as well as that in which the intracellular Ca2+ level was increased. The effectiveness of only C10 suggested that the mechanism of the absorption enhancement by C10 would be different from that by the other MCFAs, or that C10 has some additional physiological functions although the mechanism of the enhancement is the same as for the other MCFAs.